positive and gram negative bacterial flora. Amongst the anaerobic bacteria, the most commonly implicated bacteria include Aggregatibacter actinomycetemcomitans, Porphyromonas gingivalis, Tannerella forsythia, Prevotella intermedia and Campylobacter rectus, as they are found in increased quantity in active sites and their elimination by therapy is associated with improved clinical features [2] . Among these bacteriae also, Aggregatibacter actinomycetemcomitans is found in most diseased sites and may compose as much as 90% of the total cultivable bacteria [3] . It is thus considered as the most important pathogen for periodontitis and refractory periodontitis.
The conventional periodontal therapy aims at complete elimination of the primary etiologic factor, plaque and other predisposing factors such as calculus, over hanging restorations, faulty prosthesis etc [4] . Scaling and Root Planning (SRP) forms a vital part of the first phase of periodontal therapy, as it leads to significant improvement in the clinical parameters [5] . However, different patients respond differently to mechanical therapy and the period over which the improved results can be maintained also varies in different individuals. The microbiological profile of an individual plays an important role in the outcome of mechanical therapy [2] .
Since the mechanical therapy fails to eliminate bacteria which penetrate the connective tissue, the use of antibiotics as adjuncts to SRP has been advocated. In a systematic review, Haffajee et al., (2003) concluded that the use of systemic antibiotics leads to improved clinical parameters as compared to treatment with scaling alone [6] . However, the disadvantages like development of resistant strains, incidence of super infections and systemic side effects limit their wide spread use. Also, systemically administered antibiotics fail to penetrate the periodontal biofilm which requires an antibiotic strength of about 500 times greater than the usual therapeutic dose [7] .
Local application of antibiotic or antiseptic in direct contact with the root surface can reduce or eliminate pathogenic organisms that could not be eradicated mechanically [5] . They also offer the advantages of high concentrations at the target sites with reduced systemic dosing, fewer applications, and high patient acceptability. The local delivery system maintains effective intra-pocket levels of antibacterial agents for extended period of time, so that they can alter subgingival flora and influence the healing of attachment apparatus [4] .
Amongst the various antibiotics used for local application, tetracycline is favoured due to its better resorption, protein binding capability, diffusion into tissue structures, and prolonged duration of action. These unique drugs constitute the only class of antimicrobials tested to date that achieve higher concentrations in gingival fluid than in blood. Tetracyclines also help to increase reattachment or regeneration by enhancing fibroblast activity and conditioning of root surfaces by inhibiting collagenase activity [6] .
Since, Aggregatibacter actinomycetemcomitans is one of the most pathogenic bacteria responsible for all forms of periodontal diseases, the present clinical study, a split-mouth randomized control trial, was aimed to compare the effect of resorbable tetracycline fibres (Periodontal Plus AB®) as an adjunct to scaling and root planing on clinical parameters and the levels of Aggregatibacter actinomycetemcomitans in adults diagnosed with chronic periodontitis.
Materials and methods

Source of data
This clinical study was conducted in the Department of Periodontics, Hitkarini Dental College and Hospital, Jabalpur, Madhya Pradesh, India. Fifty patients were selected including both males and females in the age group of 30-55 years diagnosed with chronic periodontitis.
Selection of patients
Patients diagnosed with chronic periodontitis with probing depth of ≥5 mm and radiographic evidence of bone loss at atleast two non-adjacent sites were selected. The patients who were able to maintain good oral hygiene and had not received any antibiotics in the past six months were included in the study. None of the patients had received any periodontal treatment before the baseline examination. Patients were excluded if they had any systemic disease such as diabetes, if they were allergic to tetracycline fibres, pregnant or lactating or were using any medicated mouthrinse on a routine basis.
The study design was approved by the ethical committee of Hitkarini Dental College & Hospital, Jabalpur, Madhya Pradesh, India.
Clinical trial design
A written informed consent form explaining the nature of the study and procedure for local drug delivery was obtained from all the patients. In each patient, the treatment sites were divided into two groups randomly by the split-mouth technique: Test Group A (SRP+Periodontal Plus AB) and Control Group B (SRP alone). All clinical parameters and plaque samples were collected at baseline (zero days) and 14 th day respectively. 
Tetracycline fibers (Periodontal Plus AB ™ (Advanced Biotech Products, Chennai, India))
Clinical measurements
Gingival index [9] , pocket probing depth and clinical attachment level were recorded at baseline and repeated on 14 th day after the treatment.
Probing pocket depth
The pocket depth was measured using a Hu Freidy UNC 15 probe Kataria et al. 2015 from fixed reference point (FRP) on the stent to the base of the pocket (BOP) (Figure 2 ) and from the fixed reference point to the free gingival margin (GM). Probing pocket depth was obtained by subtracting distance of the Fixed Reference Point to Gingival Margin from Fixed Reference Point to Base of Pocket. The measurement was recorded to the nearest millimetre and the recording was entered into the customized performa made for the study for each patient. The customized occlusal stents were stored on the prepared study casts to minimize distortion and to record on the 14 th day.
Clinical attachment level
The customized occlusal stent was placed on the selected teeth and the probe was gently inserted along the groove on the stent. The distance from the fixed reference point on the stent to the base of the pocket and distance from fixed reference point to the Cemento-Enamel Junction (CEJ) were recorded. Clinical attachment level was obtained by subtracting the distance of fixed reference point to cemento enamel junction from fixed reference point to base of pocket.
After the clinical parameters were recorded at baseline, the tetracycline fibres (Periodontal Plus AB) were placed at the respective site (Figure 3 ) and the treated areas were given periodontal pack to isolate the area and to restrict the effect of the tetracycline fibres to particular sites for at least a week. The patient was informed to report to the clinic in case of any irritation or dysfunction. After the placement of Periodontal Plus AB drug, patients were instructed not to floss and probe the area with tongue, finger or toothpick and report immediately, if the material or pack is dislodged before the scheduled recall visit or if any pain, swelling or irritation occurred.
Collection of subgingival plaque samples
Sub gingival plaque samples were collected at baseline and 14 days after the treatment. Samples were collected with complete aseptic precautions. The tooth was first isolated with cotton rolls, gently dried by air syringe and the supragingival plaque was removed. Care was taken not to disturb the subgingival plaque. Two sterile paper points were inserted in the gingival sulcus for 10 sec. The paper points which were contaminated by saliva or blood were discarded. The paper points were immediately placed in thioglycolate transport medium and transported to the laboratory for microbiological evaluation (Figures 4 and 5) .
Microbiological lab investigations
The samples were processed within 24 hours. Each sample was first inoculated on Wilkins Chalgren Agar Medium [11] (Figure 6 ). The plates were incubated in vacuum dessicator at 37°C under anaerobic conditions. After seven days, Aggregatibacter actinomycetemcomitans colonies were seen as star shaped (Figure 7) . Bacteria from the pure culture were subjected to various tests. 
Data analysis
Independent 't' and Paired 't' test, were employed in the present 
Results
The gingival index, pocket probing depth, clinical attachment level and colony forming units for one hundred sites in fifty patients were assessed.
Gingival index
Comparative analysis of test and control group at baseline revealed mean scores of 1.17±0.568 and 1.35±0.489 respectively with a 't' value of t=1.0435 indicating no significant difference between the two groups (p>0.05). At 14 th day mean of test and control group were 0.74±0.681 and 0.56±0.399 with a 't' value is t=0.9917 indicating no significant difference between two groups (p>0.05). However, statistically significant reduction was seen Kataria et al. 2015 in both the groups from baselline (p<0.05) (Table 1, Graph 1).
Probing pocket depth
Comparative analysis of test and control group at baseline revealed mean scores of 5.80±1.105 and 6.10±1.252 respectively with a 't' value of t=0.8033 indicating no significant difference between the two groups (p>0.05). At 14 th day, mean value of test group is 3.90±1.119 and control group is 4.25±1.251 resulting in a 't' value of t=0.9324 indicating no significant difference between the two groups (p>0.05) (Table 2, Graph 2) .
Clinical attachment level
The mean gain in clinical attachment level when compared from baseline to 14 th day in test and control groups was 13.15±1.631 to 14.45±2.481 and 11.80±1.473 (10.10%) to 12.95±2.523 (10.60%) respectively indicating no significant difference between the two groups ( Table 3 
, Graph 3).
Colony forming units
The mean colony forming units/ml in test group at baseline was 245.50±63.071 (Figure 8 ) which reduced to 18.57±9.748 (91.1%) on 14 th day (Figure 9 ) and mean colony forming units/ml in control group at baseline was 289.45±55.618 (Figure 10 ) which reduced to 136.00±26.983 (51%) on the 14 th day (Figure 11) 
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Discussion
The present clinical study was conducted to evaluate efficacy of tetracycline fibres as an adjunct to scaling and root planing for the treatment of chronic periodontitis and its effect on the subgingival levels of Aggregatibacter actinomycetemcomitans. Fifty patients were enrolled in the study and were treated with either combination of SRP and tetracycline fibres or SRP alone. Statistical analysis of the results showed that there was significant improvement in the clinical parameters as compared to baseline in both the groups; however, the inter-group comparison was not significant. While on comparison of the change in the colony forming units of Aggregatibacter actinomycetemcomitans as obtained from the subgingival plaque samples, significant improvement were seen in the test group. The prevalence of Aggregatibacter actinomycetemcomitans is nearly 90% in localized juvenile periodontitis, 30-50% in severe adult periodontitis, and also encountered frequently in rapidly progressing periodontitis. Factors that promote Aggregatibacter actinomycetemcomitans colonization and persistence in the oral cavity include adhesins, bacteriocins, invasins and antibiotic resistance [11] . Studies have shown that Aggregatibacter actinomycetemcomitans cannot be completely eradicated from the subgingival sites by mechanical therapy alone [12] . Persistence of Aggregatibacter actinomycetemcomitans after treatment has been correlated with its frequency before treatment. Individuals showing evidence of Aggregatibacter actinomycetemcomitans in a multitude of sites appear to be more difficult to treat than patients with few positive sites only. Also, deeper pockets show a greater resistance to eradication of Aggregatibacter actinomycetemcomitans [13] . It has been suggested that a possible explanation for this might be that Aggregatibacter actinomycetemcomitans invades the gingival tissues and therefore are more difficult to eradicate using non-surgical therapy [12] .
Various studies have shown that successful reduction of Aggregatibacter actinomycetemcomitans and improvement in clinical results was seen with employment of combination of therapeutic modalities, i.e., mechanical as well as chemotherapeutic [14] . When compared to other commercially available antibiotics for use as local drug delivery agents, tetracycline provides better results in terms of clinical [15] and microbiological status [16] . However, studies on the duration of the maintenance of the improved periodontal status have been contradictory. Aimetti M et al., (2004) reported absence of recolonization of periodontal pocket by periopathogens over a 12 months follow up period after treatment with SRP and tetracycline fibres [17] . While, Man-Ying Wong (1999) reported recolonization by bacteria as early as 3-6 months [18] . It was suggested that the bacteria from the other untreated niches of the oral cavity, such as cheek, tongue mucosa, saliva, or untreated sites may contribute to reinfection of the pockets and explain the insignificant response to local tetracycline therapy [18] . Since the present study was of fourteen days, it is beyond its scope to comment on duration over which the reduction in the level of Aggregatibacter actinomycetemcomitans can be maintained.
Administration of an antibiotic directly into the periodontal pocket provides various advantages. Apart from bypassing first pass metabolism, systemic side effects and maintaining higher concentration at the diseased site, development of resistance to antibiotics, when administered locally, has also not yet been observed for periopathogens.
Aggregatibacter actinomycetemcomitans strains have been found to be most susceptible to amoxicillin/clavulanic acid, tetracycline and metronidazole with 0%, 0.8% and 20.8% nonsusceptible isolates, respectively [19] . The susceptibility of the different strains of Aggregatibacter actinomycetemcomitans varies according to geographic location also. It was found that 100% of subgingival Aggregatibacter actinomycetemcomitans isolated from Spanish patients grew on tetracycline-containing agar plates versus 0% isolated from Dutch patients [20] . The present study definitively concludes that the strain of Aggregatibacter actinomycetemcomitans found in Indian population is susceptible to tetracycline.
Conclusion
Chemotherapeutic agents act as a useful adjunct to conventional mechanical therapy in patients with refractory periodontitis, in medically compromised patients and for patients where surgical intervention is contraindicated. Since, the susceptibility of Aggregatibacter actinomycetemcomitans to antibiotics decreases with maturation of biofilm, [21] the first requirement of periodontal therapy is to disrupt the established biofilm. As evident from this study, it can be assumed that tetracycline fibre therapy along with scaling and root planing is more effective than scaling and root planing alone. However, further long term studies should be undertaken to obtain more clinical evidence for regular use of this material on clinical parameter for a larger sample.
Limitation of the study
The present clinical trial was conducted for a short duration of forteen days. Also, the other putatuive periodontal pathogens were not assessed and thus, no conclusions can be drawn on their effect on periodontitis and efficacy of tetracyclline fibres against these bacteria.
